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DOCUMENT- IDENTIFIER: US 5010073 A 

TITLE: Use of liposomes as carriers for metalloporphyrins 



BSPR: 



Attempts have been made to target the porphyrin compounds to different sites or 
organs in mammals. For example, G. Jori et al in their article on "Controlled 
Targeting of Different Subcellar Sites by Porphyrins in Tumor-bearing Mice, " 
Brit. J. Cancer, Vol. 53, pp. 615-621 (1986), disclose that intraperitoneal 
inject ion of liposome- bound porphyrins to mice results in more efficient tumor 
targeting than that obtained by administration of the same porphyrins dissolved 
in homogeneous aqueous solutions. These investigators were not concerned with 
selective targeting of normal body organs of tissue enzymes. Indeed, in a later 
article on "Utilization of Liposomes and Low Density Lipoproteins and Porphyrin 
Carriers in Experimental Photodynamic Therapy, " First International Conference 
on the Clinical Applications of Photosensitization for Diagnosis and Treatment, 
Tokyo, Japan (1986) , Jori discloses that the administration of 

liposome-vehiculated hematoporphyrin (Hp) to the tumor tissue and to the organs 
of the reticuloendothelial system of mice did not result in any specificity of 
Hp localization although it did result in larger accumulation of Hp in the 



tumor . 
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DOCUMENT- IDENTIFIER: US 5214 03 6 A 

TITLE: Benzoporphyrin derivatives for photodynamic therapy 



BSPR: 

This invention relates generally to the treatment of tumors using the process of 
photodynamic therapy (PDT) . In particular, the invention relates to methods of 
administering green porphyrins (Gp) in combination with plasma lipoproteins or 
liposomes ( "lipocomplexes" ) so as to improve transport and delivery to tumors 
with enhanced cytotoxicity. The invention further relates to Gp-lipocomplex 
compositions for use in the aforementioned methods. 
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DOCUMENT- IDENTIFIER: US 5257970 A 
TITLE: In situ photodynamic therapy 

ABPU: 

1) separately encapsulating at least one activation component for said 
photodynamic therapy process in a liposome ; 



DEPR: 

It is the process of this invention, to 1) encapsulate the components of the 

activating systems for photodynamic therapy separately in heat-sensitive 

liposomes (see e.g., Radiation Research 122: 161, 1990); 2) inject the liposome 

encapsulated materials systemically , and 3) "melt" the liposomes 

(41. degree. -45. degree. C.) selectively at the tumor site using direct 

heat -producing systems. When the liposomes are co-melted at the tumor site, 

mixing of the "activator system" (generally two or three or more component 

systems) occurs causing a) light emission and absorption by the previously 

injected photosensitizer ; b) energy transfer to the previously injected 

photosensitizer; or c) direct formation of a cytotoxic species. 

CLPV: 

1) separately encapsulating at least two activation components for said 
photodynamic therapy process in a liposome ; 

CLPV: 

1) separately encapsulating at least two activation components for said 
photodynamic therapy process in a liposome ; 



BSPR: 



1) separately encapsulating the separate component & of an activation system for 
photodynamic therapy in heat-sensitive liposomes ; 
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TITLE: Liposomal delivery system with photoactivatable triggered release 



BSPR: 

Yet another object is to provide an improved liposome suitable for use in 
photodynamic therapy. 



dissolving dry lipids in chloroform and removing the solvent with a stream of 
argon. The resultant lipid film was then dried under vacuum for 1-2 hours to 
remove entrapped solvent. An ethanolic stock solution of ZnPc was prepared by 
dilution from a 5 mM pyridine solution of the sensitizer. Then, 100-200 .mu.l of 
the ethanolic ZnPC was added to 2 . 8 ml of 20 mM Tris, pH 8, containing 165 mg of 
glucose (.about. 0.3 M) . The suspension was warmed to 45. degree. C, vortexed, 
and put through five freeze-thaw cycles with the liposomes . Finally, the 
suspension was extruded ten times through stacked 0.08 -micron Nucleopore filters 
using a Lipex Biomembranes Extruder thermostated at 47. degree. C. Unentrapped 
sensitizer and glucose were removed by passage down a small buffer-equilibrated 
Sephadex G-25 column. UV-vis analysis (after solubilization with 10% Triton 
X-100) and phosphorus assay as described by Petitou, Anal. Biochem. 91:350-53 
(1978) indicated that the concentration of ZnPc and lipid in these vesicles was 
0.05-0.1 .mu.M and 4.8 mM, respectively. 

DEPR: 

While the type II production of singlet 0.sub.2 is thought to be the predominant 
mechanism in many photodynamic sensitizations, the type I free radical pathway 
can become important under certain conditions. These include membrane binding of 
the sensitizer, high lipid/oxygen ratios in the immediate environment of the 
sensitizer, and high light intensity. When added to PC liposomes, ZnPc is 
thought to be localized in the hydrophobic bilayer interior. The inventors also 
believe that the ZnPc dye is similarly incorporated into the bilayer of 
plasmenycholine liposomes such that the local concentration of lipid is high. 
Hence, the type I pathway may play an important role in ZnPc sensitization of 
the liposomes of the present invention. 

DEPR: 

This Example describes the use of AlClPcS sensitizer, a water-soluble 
phthalocyanine localizing in the aqueous core of the vesicle, to produce 
photomodif ications of plasmalogen liposomes via photodynamic mechanisms. The 
structural formula of the photosensitizer AlClPcS used in this study is shown 
below. ##STR8## 



DEPR: 
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TITLE: Method and composition for photodynamic treatment and detection of tumors 



BSPR: 

The porphyrin material may also be incorporated into a liposome and injected 
(e.g. intraperitoneally) , as disclosed for instance in Spikes et al . , 
" Photodynamic Behavior of Porphyrins in Model Cell, Tissue and Tumor Systems"; 
in Photodynamic Therapy of Tumors and Other Diseases (Edited by G. Jori and C.A. 
Perria) ; pages 45-53/ Libreria Progetto, Padua (1985), and references cited 
therein . 
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DOCUMENT- IDENTIFIER: US 5389378 A 

TITLE: Benzoporphyrin vesicles and their use in photodynamic therapy 
BSPR: 

The present invention relates to the discovery that benzoporphyrin derivatives 
(BPD) , for example, diacids and monoacids and in particular, Monoacid A, which 
are otherwise insoluble in aqueous systems, may be incorporated into liposomes 
at high drug to lipid ratios. These pharmaceutical compositions of the present 
invention are especially useful for creating cancerous tissue by the therapeutic 
technique known as photodynamic therapy. These compositions are also useful as 
anti-viral agents . 

CLPR: 

1. A composition for treating cancerous tissue with photodynamic therapy 
consisting of a photosensitizing effective mount of a benzoporphyrin, which is 
not complexed to a metal, in liposomes , and a pharmaceutical carrier, wherein 
said benzoporphyrin is selected from the group consisting of benzoporphyrin 
monoacid A, monoacid B, diacid A, diacid B and mixtures thereof, and wherein 
said composition has a benzoporphyrin to lipid ratio greater than 100 .mu.g 
benzoporphyrin per mole lipid. 



CLPR: 

14 . A method 
patient comp 
photosensiti 
a metal, in 
is selected 
diacid A, -di 
benzoporphyr 
lipid. 



for treating cancerous tissue using photodynamic therapy in a 
rising administering to said patient a composition consisting of a 
zing effective amount of a benzoporphyrin, which is not complexed to 
liposomes , and a pharmaceutical carrier, wherein said benzoporphyrin 
from the group consisting of benzoporphyrin monoacid A, monoacid B, 
acid B and mixtures thereof, and wherein said composition has a 
in to lipid ratio greater than 10 0 .mu.g benzoporphyrin per mole 
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